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MARKING SCHEME

SECTION -A
Q.1. (b) A% +B? 1
Q.2. (b)10 1
Q.3. (a) Always increasing 1
Q.4. (b)-81 1
Q.5. (c)x=coty+c !
Q.6. (b)18 1
Q.7. (a) b=-c 1
Q.8. (b) 1 1
Q9. | (d) 52 !
Q.10. | (c)Either a or b is a null vector 1
Q.11. | (a)134 1
Q.12. | (b)secx—tan X+X+C 1
Q.13. (b)l 1
2
Q.14. | (a)x* +1 1
Q.15. (b)z 1
3
Q.16. | (b)2x+y>2, x—y<1 x+2y<8 1
Q.17. | (a) For all real values of x 1
Q.18. | (d)1 1
. ASSERTION-REASON BASED QUESTIONS
Q.19. | (C) (A)is true but (R) is false.
Q.20. | (A) Both (A) and (R) are true and (R) is the correct explanation of (A).
SECTION -B
Q.21. | Lety= f(x) = cos~ 12t
-1< X=<1 '

= %Sxﬁl-‘- Domain=[_?1,1] 1

Q.22. | Letvariable edge of cube at time t be x

Volume at time t will be V = x3




A P
dt I
—Q,28% 4x S
= 8=3x dt dt  3x2? 1
Surface area at time t, S = 6x2
S8 1212 x 2 0.5
dt dt 3x2
as _ 32
dt  x
Atx=12 05
B = 8 em?ys '
dt 3
Q.23. | derivative of logx with respect to x = % 8-?
. . -1 . _1 .
derivative of tan™"x with respectto x =t/, tx2
= the derivative of logx with respect to tan™! x :HTX 1
OR OR
f(X) = xCOsx
On taking log of both sides
log f(x) = cosx.logx 1
Diff wrt. X
COS X
f'(x) = x°05% (—sinx.logx+ ) 1
Q.24.
the sum of the vectors (2i +4j—5k) and (bi +2j+3K) = (2+b)i+6j—2Kk
_ | (2 +Db)i +6j— 2k 1
Unit vector a ong sum = \/W
(2+b)+6-2 1
ATQ —/————-=1
JZib)2 3644 OR
= b=1
OR
To find correct sum and difference
T+b=0+7+k +0+27+3k =20+3] +4k 1
and @ — b = =0+ T+k --27 -3k =07-7 -2k
To find correct (a + b ) X (@ — b )and correct unit vector 1
Q.25. Using vectors, find the area of the AABC with verticesA(1,1,1), B(1,2, 3)
andC(2,3,1)
AB =]+ 2k . AC =+2j !
Area of triangle ABC = %|A_B) x AC | =g Sq. Units 1
SECTION-C[3X 6 = 18]
Q.26. dy _ X% + y2
dx 2xy
Put y=vx
2
V4 Xﬂ _ 1+v
dx 2v




dv 1-v?

dx 2v
on separating variable
2v _ d_x
1-v2 -
On integrating and solving
x?—y?=cx
-+ curve passing through a point (2, 1)
4-1=2c=>c=3/2
Equation of curve is 2( x? —y?) = 3x
OR
The differential equation

d
d—y + ysec” x = tan xsec® x
X

the differential equation is linear in x
Integrating factor IF = e/ Pdx = gtanx
General solution :

y. 0¥ = [tan x sec? x e®"*dx +C
puttanx =t
y. etanx =ftetdt +C
On solving
Y=tanx — 1 + Ce™tanx

=e

OR

Q.27.

Find the intervals in which function f(x) = sin3x, x € [0, %] is :

(a) strictly increasing (b) strictly decreasing
f(x) = sin3x

Diff wrt x

f'(x) = 3cos3x

Putf'(x) =0

= 3cos3x=0

=x= %

(a) strictly increasing in [0,%)

(b) strictly decreasing in (% ,%]

Q.28.

By is parallel to @
=B =Aa& =A(37-7)
And ﬁz =B B
,82 perpendlcular to a
Br. @ =
:(ﬁ ﬁ1 ).a =0

S=-
2

“By =A@ =A(37-7)
B =B — P =20+7]-

= (37-7) and
3k

N | =
~
w
i)

1
=)
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~
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w
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OR 1
* ais perpendicular to both b and ¢ OR
= ais paralleltob X ¢
=a=Ab Xc) (1)
>lal=A(b x c)| !
= la|=]]|(b x c)|
= Ia|=|/1||b||C|Sin%
= Ia|=|/1||b|ICIsin%
= |4] sin% * a,b,care unit vectors
= Al =2
HA=12 1
From equation ( 1)
a=12(bxc)
1
Q.29. e*(x—3)
f (x 1)3 d
e*(x—1-2) 1
f (x 1)3 d
_ x __2 1
=Je ((x—1)2 (x—1)3)dx
=[e*(f(x) + f'(x))dx 1
=e*f(x)+C
ex
=(x—_1)2 +C OR
OR
2 x?
1= [ —— (1)
2 x? o 1
- f—z o de , By King’s property
2 5%x
1= [, = dx (2)
On adding eq. (1) and eq. (2) .
2, x? 5%x?
f—22(1+5x + 1+5x) dx
_ 2 - 16
21= [T x% dx = <
S - 1
3
Q.30. | Minimise Z=x+ 2y
Subject to 2x+y>3, x+2y > 6, x>0, y=0.
For correct feasible region 1
For correct corner points and minimum value =6 1
To show graphically that the minimum of Z occurs at more than two points 1
Q.31 Let X = No. of defective bulbs =0,1,2
1

"> balls are drawn without replacement




9 10 2
P(X=0) = o P(X=1) = o P(X=2) = o
=~ Probability dist of X :

X 0 1 2
P(X) 9 10 2
21 21 21
1
Mean =Y. P.X = 2= 0.66666 ~ 0.67
3 OR
OR
Probability of solving specific problem independently by A and B are
P(A) =% and P(B)= % respectively
(1) Probability problem is solved = 1— Probability problem is not solved
=1— P(ANB)
=1- P(A) P(B)
» A and B are independent events Aand B also independent events 1.5
_q_ 1,22
273 3
(i) Probability exactly one of them solves the problem 15
=P(ANB) + P(ANB) = =X + -x= =1
273 2773 2

SECTION-D[5%x 4 = 20]

Q.32. | For correct graph 2
To identify correct area and formula 1
For finding correct area 3 sq. units 2

Q33 |[[1 -1 27[-2 0 1 1 0 O

[O 2 —3] 9 2 —3]=[O 1 0] 2
3 =2 4 6 1 -2 0 0 1
AB =1
=>A"'=Bor B1=4
System of equation
X+3z=9 , -x4+2y—2z=4 and 2x—-3y+4z=3
Matrix representation of the system of equation
1 0 3]rx 9
-1 2 —2‘ M= 4] 1
2 =3 411z 3
A’X=C 1
=>X=(4")"1C= (AYC
-2 9 61[9
:X=B’C=[O 2 1”4]
1 -3 -=-2113
x 36
= [ylz 11]
z -9
=>x=36,y=11,z=-9 1




Q.34. | Given
= log[x +VxZ + 1]
dy 1
dx \/1+xd
V1 + x2? é =1 1
Again diff wrt X
/ 2 ay _
1+x \/1+x dx 3
= (x? +1)ﬁ +XE=0 OR
OR
_ ., d%y
x=a(f +sinf) and y=a(l —cos@) , find =z
Z—G-a(1+c059) —-a(0+sm9) 1
dy
.4 _ a0 _a(0+sinf) [ 1
Cdx /d_x _a(1+c059) _tanz
) de
a’y _d (dy 1 46
dx2 dx (dx) 4a Sec 2 3
Q.35 X—3 -8 z-3 X+3 +7 7-6
The lines are _y=°_ and _Y =
-1 1 -3 2 4 5
To write correct formula
-3-3 -7-8 6-3
3 -1 1
the shortest distance between the lines = =32 4 1
V(6=3)2+(12+3)2+(—4-2)2 2
=270 =3v30
OR OR
the lines are
x+1 y+3 z+5 x-2 y—-4 z-6
= = and = =
3 5 7 1 3 5
Xo =X Y2—= V1 Z2— 274 2+1 443 645
a, by €1 =| 3 5 7 =0 2
a; b, C 1 3 5
= Lines are coplanar 1
> Lines are not parallel
= Lines are intersecting
To find correct intersecting point (% ,_71 ,_73) 2
SECTION-E[4x 3 =12]
Case Study-1
2 a2 1
Q.36 (i) The combined area of square and circle in terms of ‘X’ is = G) + 7 (4an)
(ii) The value of 'x' for which combined area of square and circle is minimum
160
= 1

4+ 1




. . . . . . 20
(iii Radius of circle for minimum combined area of square and circle is = oM

400 2
Or Finding the correct area =L, 5am 2
Case Study-2
Q.37 | (i) Any example of a relation which is neither reflexive nor symmetric but 1
transitive.
(ii) The largest equivalence relations on set A={1,2,3}is A X A 1
(iii) For giving correct proof that the relation is reflexive 1
For giving correct proof that the relation is symmetric 1
Or For giving correct proof that the relation is Transitive 2
Case Study-3
Q.38. | (1) the probability of introducing change =% x 0.8 +§ x 0.5 +§ x 0.3 ,
3
=7
(1) If the change has been introduced then the probability that it is introduced
1
by A = : x0.8+§ iZié 0 ( By Baye’s Theorem) 2

4

T




